Biologically active cymbidium ringspot virus satellite RNA in transgenic plants suppresses accumulation of DI RNA.
A full-length DNA copy of cymbidium ringspot virus (CyRSV) satellite RNA was cloned downstream of the bacteriophage T7 RNA polymerase promoter. In vitro transcripts were biologically active in plants when coinoculated with the helper virus or its RNA. Although the transcripts contained 7 or 29 extra nucleotides at the 3' end, the proper 3' terminus was restored in the satRNA progeny. Full-length cDNA clones of CyRSV satRNA under the control of the cauliflower mosaic virus 35S promoter and terminator were used to transform Nicotiana benthamiana plants. Integration of CyRSV satRNA sequence in the plant genome was tested by PCR amplification of DNA extracts from transformed plants and by detection of satRNA-related transcripts in total RNA extracts. Inoculation of transgenic plants with the helper virus induced replication of satRNA of the same size as the native molecule. Sequence analysis of the satRNA progeny showed that it was identical to natural CyRSV satRNA. Infected transgenic plants were not protected from apical necrosis and death by the presence of satRNA sequences. Rather, replication of satRNA was found to suppress accumulation of defective interfering RNA, which acts in the absence of satRNA as an attenuator of virus replication and disease.